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11. Introduction
With respect to the standard market-failures approach, the system-failures framework, which is 
based on evolutionary and system perspectives, has the added value of providing a more 
complete description of the economic rationale of innovation policy. Whereas according to the 
neoclassical theory the policy has to promote  individual innovation events by allocating in an 
efficient way resources to firms, according the system-failures approach policy should enhance 
innovation opportunities and capabilities and promote the framework conditions in which 
innovation systems can better self-organise themselves (Metcalfe, 2005). Nevertheless, as the 
standard perspective, also this heterodox approach has been mainly developed taking into 
consideration the national level of policy-making or even disregarding the level of application. 
The present work tries to fill this gap applying the system-failures framework to the regional 
level of innovation policy. 
In doing this the objective of this paper is threefold. First, it aims at reviewing the contributions 
that provide a classification of different system failures in order to offer a clear-cut taxonomy 
of the failures that pertain, on the one hand, to the creation of knowledge and the evolutionary 
process of innovation and, on the other hand, to the structure and the configuration of the 
system as a whole. Second, by surveying the relevant literature, the paper investigates whether 
and how the evolutionary and system perspectives can guide regional innovation policy.  The 
third objective is to consider whether (and in which circumstances) the regional level of policy-
making, can intervene in solving the failures that affect the regional system or whether a certain 
support by higher levels of government is required. In order to reach this latter objective the 
paper starts from the idea according to which a regional innovation system (RIS) is not a 
national innovation system on a small scale, but rather a part of a multi-layer system of 
innovation, in which many aspects that determine the regional innovative performances may 
supersede the regional level and pertain to the national or even supra-national scale (Howells, 
1999). In so doing it is possible to investigate whether the resources required to solve regional 
system failures, in terms of institutional and financial competences and knowledge assets, lie 
within the regional borders and, thus, can be controlled or influenced by the regional policy-
maker.  
The reminder of the paper is organised as following. After this introduction the second section 
is mainly devoted to the   review of the contributions that provide a classification of the 
different types of system failure. The third section presents an investigation of the existing 
works dealing with regional innovation policy in evolutionary and system perspectives. The 
fourth part of the paper directly investigates whether, and to what extent, the regional level of 
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attention is devoted to the analysis of the aspects that determine the reach of the regional 
policy-maker intervention. Fifth section concludes. 
2. Evolutionary and system rationale for innovation policy
2.1 The standard approach
The standard approach for innovation policy intervention is based upon the assumption that, 
because of the intrinsic characteristics of innovative activities, some market failures can 
emerge. In these cases market mechanisms cannot lead to an optimal and Pareto-efficient 
allocation of resources to innovative activities and the State has to intervene in order to correct 
these inefficiencies.  The foundations for innovation policy under this standard perspective are 
provided by the seminal contributions by Nelson (1959) and Arrow (1962). Nelson (1959), 
recognizing that basic research is characterized by external economies and uncertainty, claims 
for a direct intervention of the State in order to overcome the private underinvestment in 
research.   According   to   Arrow   (1962)   due   to   non-perfect   appropriability,   uncertainty, 
indivisibility and increasing returns, there is a mismatch between private and public returns to 
innovation, considered as information. The result is an underivestment in innovative activities 
with respect to the social optimum. Following the neoclassical approach firms, seen as 
'optimizing innovators', choose their output and the level of investment in R&D in order to 
maximize the present value of their profits. Within this framework firms set their output level, 
so that the marginal production cost equates the marginal revenue, and the level of R&D, so 
that the present value of the marginal profitability of research equates the marginal cost of 
research (Metcalfe, 1995). Policy implications that emerge from this approach are indifferent 
between lowering the cost of producing an increasing amount of new technological knowledge 
and increasing the revenues of this additional knowledge (Felli, 2002). Swann (2009) identifies 
three main generic approaches to innovation policy which are consistent with this framework. 
The first (i.e. Pigou approach) is mainly aimed at supporting the R&D investment and the 
adoption of technologies, through the provision of subsidies, tax credits and grants, which 
lower the the marginal costs of innovative activities. The second (i.e. Lindahl approach)  is 
mainly aimed at “commoditising” the externalities emerging from the R&D activities and 
information gathering by the use of intellectual property rights. This type of policy intervention 
provides the innovator with a temporary monopoly on his discovery, thus allowing an increase 
in the revenues of the new knowledge produced. The third one (i.e. Samuelson approach) 
implies that the State, through direct government expenditures in R&D or investment in 
scientific and technological infrastructures, assures that social valuable (though private 
3unprofitable) innovative activities take place.       
2.2 The evolutionary and system perspectives
Although it is not among the objectives of this paper to provide a deep analysis of the 
evolutionary theory and the systems of innovation approach, a brief introduction of these 
heterodox perspectives is useful to understand why their emergence has led to rethink the 
economic rationale of innovation policy. At least three main points deserve a particular 
attention.   First,   economic   actors,   instead   of   homogeneous   'optimising   innovators',   are 
considered   as   heterogeneous   and  bounded   rational   'behavioural   innovators'   that   behave 
according to their specific competences and peculiar cognitive, strategic and organisational 
aspects (Nelson and Winter, 1982; Metcalfe, 1995). Second, the innovation process is by far 
better described with a chain model (Rosenberg and Kline, 1986), rather than with a linear 
model that connect in a monodirectional way innovative inputs and outputs. In the evolutionary 
theorising, the innovation process is characterised by a high level of uncertainty and is the 
result of a set of relations between complementary and interconnected (also through feedbacks) 
phases both internal and external to the firm. Third, according to the systems of innovation 
approach, firms do not innovate in isolation but interacting with other actors, which can be both 
private and public. In particular the components of a system of innovation are different 
organisations and the surrounding institutions (Edquist, 2004)
1.   
Moving to the general policy implications it is possible to note that the most relevant difference 
between the neoclassical approach and the evolutionary and system perspectives is that policy 
is not justified simply by an under-supply of knowledge, but by areas of 'systematically weak 
performances' (i.e. system failures) (Smith, 2000). In order to solve these areas of weak 
performances appropriate policies could be also discordant with the perfect competition 
framework. The range of public interventions becomes broader and may encompass, for 
example, the support for collaboration and cooperation, the facilitation of knowledge flows and 
the improvement of government regulations.  There emerges a picture in which innovation 
policy should be guided by other and more complex rationales rather than simply by market 
failures. Drawing on Metcalfe (2005) it seems relevant and quite explicative, to see how 
according to the evolutionary and system perspectives market failures, due to the presence of 
externalities, uncertainty and indivisibility (and consequent increasing returns), are unable to 
provide precise implications for policy and need to be reinterpreted as a vital element in the 
evolutionary process. First, a firm might be unable to exploit external knowledge generated by 
1 “Organisations are formal structures with an explicit purpose and they are consciously created. They 
are players and actors” and “institutions are sets of common habits, routines, established practices, 
rules,   or   laws   that   regulate   the   relations   and   interactions   between   individuals,   groups   and 
organisations”  (Edquist and Johnson, 1997, p. 46-47). For a critique to these Northian definitions see 
Hodgson (2006)
4other firms characterized by completely different competences. Thus spillovers, due to non-
perfect appropriability, are not automatic; when they occur, however, they do not imply simply 
imitation, but differential reinterpretation and creation of new knowledge. Secondly, uncertainty 
and informative asymmetries are necessary for the system dynamic since they enhance the 
possibility to create novel ideas that others do not have. Finally, indivisibility and increasing 
returns, and the consequent cost of exploiting innovation that fall with the scale of exploitation, 
remove  the  possibility  of  perfect  competition;  furthermore  every  innovation requires  a 
minimum scale of exploitation if a return is to follow. Thus, there emerges the inability of 
perfect competition framework to guide innovation policy principles in a situation in which 
firms need to innovate in order to compete.
Before to define a classification of possible system failures it is useful to note some main 
characteristics of the heterodox policy-making. Differently from the neoclassical perspective, 
policy-makers do not have an equilibrium to reach, as they operate in a surrounding changing 
and evolving environment, characterized by a number of complexities (Malerba, 2009). The 
attempt to reach an optimal equilibrium cannot guide policy intervention, simply because 
systems never achieve static equilibria. In other terms it is not possible to compare optimal and 
ideal systems with real ones in order to understand how (much) policy should intervene 
(Chaminade and Edquist, 2006). Furthermore, as noted by Metcalfe (1994) there can be no 
presumption that policy-maker has a superior understanding of markets and technological 
information. Policy can thus fail and proceeds by trials and errors as innovation proceeds by 
trials and errors. Policy-makers cannot “maximize”, rather they can only adapt, learn from 
previous experiences and from the comparison with other existing systems in order to 
implement innovation policy (Metcalfe, 1994; Chaminade and Edquist, 2006). Learning 
processes and acquisition of capabilities are thus extremely important not just for firms but also 
for policy-makers, as the lack of competences may result in errors in selection, launch and 
implementation of policies (Malerba, 2009). Moreover, policy needs to be flexible: in order to 
respond to future and unpredictable pattern of evolution, current policy actions cannot limit the 
options for future interventions (Nelson and Winter, 1982). In other terms, policy flexibility is 
required since policies that are launched to solve specific failures in an uncertain and evolving 
environment may be confronted in the future with changes in technological, competitive and 
institutional setting. Policy-makers’ long term vision however can be limited, as they are not 
directly involved in the generation and adoption of innovations (Malerba, 2009).  
2.4 A classification of system failures
Having provided this general picture it is possible to classify those failures that, according to 
the evolutionary and system perspectives, represent the rationale for policy intervention. Two 
macro-categories can be identified. The first pertain to those failures that are related to creation 
5of knowledge and the evolutionary process of innovation, while the second concerns the 
problems that affect the structure and the configuration of the system of innovation as a whole.
Within the first category a first type of failures pertain to those generated by problems in 
learning process and in accumulation of capabilities
2 (Malerba, 2009). The rationale for policy 
intervention here is that learning and capabilities are at the basis of innovation and technology 
diffusion. These type of failures can be due to a lack of adequate level of human capital and 
R&D, which has to be considered also as a mean for enhancing the absorption of existing 
knowledge (Cohen and Levinthal, 1989). Furthermore, problem in learning process and in 
accumulation of capabilities can be due to the lack of market and technical knowledge among 
the population of firms.
Another class of failures that should be taken in consideration given the evolutionary nature of 
innovation pertains to the existence of the unbalanced trade-offs, which may characterize the 
evolutionary process of innovation itself and hamper the possibility to adapt to future changes. 
On the one hand there is the trade-off between exploration (i.e. search for new alternatives) and 
exploitation (i.e. firms produce small modifications of existing technologies and are focused 
mainly on incremental innovation). An unbalanced relation, in which low exploration is 
associated to high exploitation, may cause 'competence traps': firms, driven by their success 
tend to be concentrated on existing technology disregarding new radical alternatives, thus 
limiting the future ability to adapt to future changes (Malerba, 2009). In these circumstances 
existing core capabilities (i.e. the knowledge set that distinguishes and provides the firms with a 
competitive   advantage)   act   as   rigidities   that   can   hamper   the   possibility   to   adapt   to 
environmental   changes   (Leonard-Barton,   1992).   Such   an   unbalanced   relation   between 
exploration and exploitation leads to failures that are very close to the transition failures defined 
by Smith (2000). These are generated the fact that firms, especially the small ones, tend to be 
focused on what they know best, so that they have strong competences in their specific area of 
technological knowledge, but few competences even in related areas. Hence, they may have a 
limited ability to face technological problems outside their existing capabilities and in adjusting 
to technological changes, particularly if these are radical and discontinuous. The trade-off 
between exploration and exploitation is linked to the more general tension between selection 
and variety  that characterize the evolutionary process (Nelson and Winter, 1982; Metcalfe, 
1994). Drawing on Metcalfe (1994) and Malerba (2009) it is possible to deepen the analysis of 
this crucial relation. Variety can be defined as the range of innovation, new knowledge and 
behaviours introduced into the economy; while selection is the process, mainly led by market 
mechanisms that alters the relative importance of alternatives, eliminates unsuccessful firms, 
2  Woolthius et al. (2005) join this type of failure with the one related to transition problems, analyzed 
further in the paper. However I prefer to keep these two kinds of failures separated, since problems in 
learning process are in a sense more general and may be not correlated just to transition failures. 
6technologies, products, behaviour and changes the relative weights of established entities. 
Considering this trade-off it is crucial to avoid the main risk that tough selection is associated to 
low variety, as this can result in lock-in positions into inferior technologies
3 . System failures 
resulting from lock-in positions can be extremely difficult to be solved, due to the path-
dependence generated by the presence of network externalities and by the fact that technologies 
are embedded in the overall social and economic environment. The idea is that, as firms may be 
not able to adapt to new technologies, industries and the entire socio-economic system may be 
'entrapped' into an inferior technological paradigm. Due to the embeddedness of technologies in 
the socio-economic systems, limiting or avoiding the risk of lock-in is quite difficult and 
challenging as it would require the change of the entire system in which technologies are 
embedded (Smith, 2000). To a certain extent this kind of perspective is similar to the idea, 
proposed by Malerba (2009), according to which failures may occur because the system, as a 
whole, is not able to change, emerge or develop.  
Moving to the second category of failures,  which pertains to the structure and the configuration 
of the system as a whole, it is possible, at first, to define the institutional failures (Smith, 2000). 
This kind of failures is particularly relevant since, as noted by Edquist (2004), institutions are 
main components of systems of innovation, together with organizations. In this category it is 
possible to include the kind of failures, identified by Malerba (2009), that concerns the trade-off 
between protection and diffusion of innovation inherent the intellectual propriety rights (IPR) 
regime. With this respect the idea is that whereas a tight IPR regime increases the incentive to 
innovate and the R&D spending in the short-run, it can reduce the exploration of alternatives 
and the creation of distributed competencies. In general terms, institutional failures may pertain 
both to ‘hard’ or formal institutions (e.g. regulations, standards, laws, etc...) and, as noted by 
Smith (2000) and Woolthuis et al. (2005), also to ‘soft’ institutions (e.g. social norms and 
values, cultural aspects, trust, willingenss to cooperate, etc...)
4. 
 As the concept of innovation system is based upon the idea that a number of components are 
crucial actors in the innovation process it should be considered that the system can fail also 
because of missing components. As noted by Malerba (2009) failures may be caused by the fact 
that a key component of the system is missing or has not sufficient competences or absorptive 
capacity to deal with the other nodes. Put in other terms, drawing on Metcalfe (2005), the lack 
of components is none other than the unavailability of knowledgeable individuals and minds 
both   within   firms   and   research   organizations.   In   these   cases,   when   components   are 
inappropriate or missing,  systems may be trapped in vicious cycles of low interactions and low 
3  Although it is rarer also the opposite situation in which too variety is associated with weak selection 
can emerge. In such a circumstance the risk is that inefficient firms as well as inferior technologies 
can survive (Metcalfe, 1994; Malerba, 2009)
4   It is beyond the scope of this paper to present a complete and comprehensive analysis of the 
definition of institution. See, for a more complete discussion, Hodgson (2006).
7learning, instead of developing virtuous cycles related to dynamic complementarities (Malerba, 
2009).
 
As noted by Edquist (2004), interactions and relations among components represent a crucial 
constituent of systems of innovation. Hence, it is obvious that systems may fail also because of 
missing or inappropriate connections  or because complementary activities are not present 
(Metcalfe, 2005; Malerba, 2009). Weak interactions, resulting in an insufficient flow of 
knowledge and technology among  system components (Tödtling and Trippl, 2005), limit the 
virtuous cycles of interactive learning, and in turn the innovative performance of the system 
itself. Furthermore, in case of weak interactions innovation systems may be lacking of a shared 
vision of future technological developments, thus coordination of efforts among formally 
independent actors can be hindered (Carlsson and Jacobsson, 1997). However, system failures 
may emerge not only when networking and connections are weak or lacking, but also because 
of the presence of strong networks. In this latter case actors may be guided in the 'wrong 
direction' by another component, and can fail to supply each other with the required knowledge 
(Carlsson   and   Jacobsson,   1997).   Furthermore,   strong   and   established   relations   among 
components may generate inertia, myopia, internal orientation and dependence on dominant 
partners. In these cases an insufficient attention is devoted to new and/or external knowledge 
and relationships, increasing the risk of being locked into existing trajectories (Woolthius et al. 
2005). Obviously in presence of strong connections, weaker and more flexible ties should be 
enhanced by the policy action as these latter, as noted by Woolthuis et al. (2005), can help the 
creation of external links and this, in turn, facilitates the system to keep up to date with new 
knowledge, skills and resources. This argument is particularly relevant for sub-national systems 
of innovation because external linkages are able to provide new resources and knowledge that 
can complement local and internal ones (Tödtling and Trippl, 2005).
Finally, drawing on Smith (2000) it should be taken into consideration that other failures may 
emerge in case of problems related to infrastructural investment and provision. Infrastructures 
are indeed quite crucial for firms, but also for systems, to succeed. However, investment in 
infrastructures are characterized by problems given by specific technical features, as very long 
term horizons of the operations, very large scale, indivisibilities and, finally, are unlikely to 
produce adequate returns within ROI appraisal techniques. Such a way of reasoning pertains 
not just the to physical infrastructures, as those related to communication and energy, but also 
the intangible infrastructures, as those related more closely related to science and technology 
(e.g.   universities,   technical   institutes,   etc...).   Nevertheless,   since   intangible   science   and 
technology infrastructures can be considered as system components, this category of failures is 
overlapping with the one related to missing components. So, in order to provide a clear-cut 
classification, it could be more useful to consider, as infrastructural failures, just those related to 
8physical infrastructures.
[Table 1]
3. Regional policy in the evolutionary and system perspectives
The previously defined system-failures framework has the added value of providing a more 
comprehensive and effective agenda for the innovation policy intervention. However, as this 
has been generally developed focusing on national systems of innovation or even disregarding 
an explicit level of application, a main gap in the literature seems to be evident. This pertains to 
the general lack of a direct application of the framework to the regional level. A good starting 
point to fill this gap is to review some recent works that try to apply the evolutionary and 
system perspectives to the regional innovation policy. However, before to do so, though it is not 
the main aim of this paper, it could be useful to recall the concept of regional innovation system
5. Cooke et al. (1998, p. 1581) define a RIS as a system “in which firms and other organizations 
are systematically engaged in interactive learning through an institutional milieu characterized 
by embeddedness”. This definition provides a general idea of what a RIS actually is, stressing 
the relevance of three main aspects. First, 'interactive learning' through which knowledge is 
exchanged, combined and made a collective asset. Second, the idea of 'milieu', according to 
which territorial resources, both human and material, rules, standards, norms and institutions 
are crucial for the functioning of the RIS itself. Third, the term 'embeddedness', which implies 
that all the economic and knowledge process are created and reproduced, through social 
interactions (Doloreux, 2002). 
As anticipated above some contributions have recently tried to investigate in a proper way the 
characteristics of regional innovation policies, using the evolutionary and system perspectives. 
Lambooy and Boschma (2001), mainly addressing the issue with an evolutionary approach, 
point out that one of the main objective of regional policy is to avoid lock-in positions, which 
could be aggravated by the presence of localised path-dependencies and vested interests in the 
region. In order to reach this objective it is necessary  to foster the creation of regional variety. 
Nevertheless, also selection mechanisms deserve attention. In this sense regional policy should 
aim to alter the 'structural parameters', that are likely to determine the start and further 
development of new economic activities. These parameters are: the composition of the current 
5 See Cooke et al. (1997), Cooke (1998a, 1998b), Asheim and Gertler (2004), Doloreux (2000), 
Doloeux and Parto (2005), Uyarra (2010) for a detailed description of the concept of regional system 
of innovation. 
9production structure, the number of workers and their knowledge level, the size of demand for 
certain goods and services, the efficiency of market institutions and fiscal or non-fiscal 
government regulations. 
A step forward in this kind of theorizing is made by Boschma (2005a), who identifies the role 
of regional policy with respect to two kinds of change, the localised and the structural one, that, 
in a sense, reflect the two sides of the evolutionary process of innovation, which is 
characterised, on the one hand, by intertial forces but, on the other hand, is also reliant on 
radical and unpredictable changes. The localised change is made of adaptation, cumulative and 
incremental  innovations  along existent  trajectories;  it is  characterized by a  high path-
dependency on local specific conditions or knowledge and by a structural inertia. In order to 
achieve localised change regional policy should be designed and tailored on local peculiarities. 
Furthermore, public intervention should aim to strengthen the connectivity within the system, 
as this is at the basis of the localized innovation process. At the same time, however, policy 
should try to avoid the risk of regional lock-ins. The other kind of change, the structural one, 
involves changes and transformations at all levels (i.e. technical, economic, institutional) and 
reflects a break from the past. Differently from the process of localized change, localised 
selection and path-dependency cannot provide an adequate stimulus, structural change heavily 
depends on creativity and human agency able to shape the environment to the needs of new 
breakthroughs. New trajectories build on generic conditions, which are transformed by the 
process of structural adjustment into specific ones. Accordingly, regional policies aiming to 
trigger structural change need to be targeted on the support of generic conditions and diversity. 
They should aim at restructuring organisations and institutions and to establish new interactions 
or connections. Furthermore, policy has to avoid lock-ins by preventing early exclusions of 
new trajectories with a major growth potential. 
Though the contributions just introduced are basically focused on the evolutionary dynamic, 
they introduce also some more systemic insights, as they refer to the need that policy enhances 
the connectivity between the various parts of the innovation systems in order to stimulate 
learning, innovative performances (Lambooy and Boschma, 2001) and localized change 
(Boschma, 2005a). Also the relevance of the institutions is taken into consideration. Boschma 
(2005a) points out that structural change is determined also by institutional innovations. 
Similary, Laranja et al. (2008), linking the system perspective to an institutionalist approach 
note that the system-failures rationale for regional policy intervention implies that the policy 
actions   should   be   targeted   to   overcome   institutional   inertia   and   enhance   institutional 
configurations that foster learning, adaptive behaviour and interactions among the components 
of the systems. 
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stressed. Adopting evolutionary and system perspectives regional policy should take into 
account the specific regional conditions and use a mix of programmes. With respect to the first 
point ad hoc specific policy measures should be implemented instead of replicating general 
models or transferring models that have been successful in other regions (Uyarra, 2010). In 
trying to promote innovation, policy-makers need to pay attention to regional peculiarities 
created by local path-dependencies, which determine available options and probable outcomes 
of regional policy (Lambooy and Boschma, 2001). Similarly, Tödtling and Trippl (2005) stress 
that the regional innovation policy should be targeted to the regional specificities since different 
regions are characterized by different system failures to be addressed. In addition to this, 
regional policy need to be implemented through policy-mixes (Laranja et al., 2008). This 
means that diversified set of policies should target different potential development paths 
(Lambooy and Boschma, 2001). Similarly Teubal (1998) notes that policy should be based on a 
mix of programmes, both general and targeted, rather than on uniform general policies. Policy 
mixes are even more crucial if one considers that actually system failures are interrelated 
among each other: this means that a RIS could be affected by failures that should be tackled 
together.
4. The role of the regional level of policy-making in solving RIS failures
Even taking into account these aspects regarding the implementation of the innovation policy, 
the system-failures approach cannot be considered as free from criticalities. As noted by 
Laranja et al. (2008), drawing on Abramovsky et al. (2004) and Teubal (2002), this framework 
provides little guidance to the definition of specific instruments able to coordinate the 
interactions between different components and to introduce new attitudes and behaviours. This 
does not seem completely coherent. In fact, as emerged from the first section of this paper, the 
evolutionary   and   system   perspectives   broaden   the   range   of   the   policy   intervention, 
encompassing aspects that are not taken into consideration in the standard approach. This does 
not necessarily mean that the system-failures framework fails to provide a clear guidance for 
policy, but rather that the policy actions is much more complex and wide. Nevertheless a main 
issue remains once the regional policy is taken into consideration. In particular it is still not 
clear and deeply investigated whether and how this general and scale-free framework can be 
specifically applied to the regional level of policy-making.
In trying to address this problem a quality leap is necessary. Drawing on Howells (1999), RISs 
should be seen as a part of a multi-layer system of innovation, in which many of the aspects 
that characterise and determine the regional innovation performances supersede the regional 
11level and may pertain to national or even supranational levels
6. Similarly, public interventions 
should be seen as parts of a multi-level system of policy or governance (Cooke, 2002; Kaiser, 
2003), in which different support schemes are initiated at different levels. This means that the 
overall regional innovation policy, considered as the set of interventions that support the 
regional innovative performance and can solve the failures that affect the RIS, is not shaped 
only by the regional level of policy-making. In particular the regional innovation policy is the 
result of  the relation between the regional and the national or even supranational initiatives. 
Hence, in analysing the reach and the role of the regional level of policy-making in solving the 
failures that affect the RIS it is important to consider the extent to which the regional 
innovation policy can be implemented according to the principle of subsidiarity. In order to do 
this two main aspects should be investigated. The first of these pertains to the fact that the 
regional knowledge base might need to be integrated with external sources of knowledge. The 
second concerns the regional institutional competences and financial autonomy.  
 
4.1 The regional knowledge base and the relevance of external interactions
Looking in detail at the first of these two points it is important to analyse the relations that 
pertain to the creation and exchange of knowledge between the RIS and the upper levels. These 
interactions can be investigated by drawing on the review provided by Uyarra (2010). Looking 
at intra-regional or localized relations as a major driver of learning and innovation has led to 
think that the regional policy-maker is in the best position to implement innovation strategies 
focused on the promotion of networks and cluster-type instruments. Such an increasing 
attention on the regional level of policy is even more justified by the idea that public 
intervention needs to be “context-specific and sensitive to local path-dependency” (Amin, 
1999, p. 368). However, a policy perspective targeting the connectivity of actors within close 
systems of innovation is unlikely to be successful especially because it does not consider 
properly the necessary diverse and complex knowledge to be acquired from external sources 
(Charles et al., 2000). With this respect Bunnel and Coe (2001) recognize several scales within 
which innovation take place, stressing the relevance of extra-local interconnections and extra-
local exchange of knowledge. Similarly, McKinnon et al. (2002) point out the role of extra-
regional networks: these allow the generation of knowledge, its circulation and renewal, thus 
permitting also the limitation of possible lock-ins. The relevance of the interactions with extra-
regional sources of knowledge is recognized also by Bathelt et al. (2004) who underline the 
importance of 'global pipelines' (i.e. interactions with extra-local sources of knowledge) in 
addition to the 'local buzz' (i.e. local interactions driven by proximity). The idea here is that 
once a 'global pipeline' is established more information about markets and technology are 
pumped into the 'local buzz'; this latter enhances the circulation of information and knowledge 
6   In  addition to these   vertical  relations   between  geographical  levels,   there  are  also 
overlapping sectoral systems of innovation which may cross local, regional, and even 
national layers (Howells, 1999).
12within the local system that, in turn, can be benefited by the acquisition of external 
competences. In this sense the participation to extra-regional interactions can be seen as a way 
to increment and complement local sources of knowledge (Uyarra, 2010). Such a kind of 
reasoning seems to partially contradict the idea that physical proximity has a positive effect on 
interactive learning, knowledge exchange and innovation. Nevertheless, it is important to take 
into consideration the recent strand of literature that considers proximity as a multidimensional 
concept. Accordingly, physical co-location is just one of the different forms of proximity (i.e. 
geographical,   organizational,   cognitive,   technological,   social   and  institutional)   that   may 
enhance interactive learning and knowledge flows (Boschma, 2005b; Knoben and Oerlemans, 
2006). Considering the relevance of the relations between the region and the extra-regional 
sources of knowledge it is important to point out two policy implications. First, drawing on 
Laranja et al. (2008), RIS failures caused by an inappropriate knowledge base, in terms of stock 
and diversity of existing competences, can be solved through the acquisition of external 
knowledge. This holds particularly for those failures that pertain, on the one hand, to problems 
in learning processes and acquisition of capabilities and, on the other hand, to unbalanced 
trade-offs between exploitation and exploration and between selection and variety. Second, it 
seems that the national or even supra-national levels of government may be in a better position 
to implement, or at least to coordinate, policy interventions aiming to foster the acquisition of 
extra-regional   knowledge.   These   supra-regional   levels,   indeed,   could   limit   competitive 
behaviours that may occur between interacting regions. 
4.2 Regional institutional competences and financial autonomy
In order  to understand the  relation  between  the   regional   and higher   levels   of  policy 
interventions it is important to take into consideration also the regional institutional endowment 
and the financial resources and autonomy. First of all it is relevant to stress the fact that some 
institutional and regulatory aspects, which characterize the multi-layer system in which the RIS 
is embedded, supersede the regional level and may pertain or be implemented at the national or 
even supra-national ones (Howells, 1999; Boschma, 2005a). This point has an implication. In 
particular, there could emerge the case in which possible RIS failures due to weak institutional 
performances concern supra-regional institutions. In such a circumstance although the failure 
affects the RIS the regional policy-maker cannot intervene autonomously as he does not retain 
any relevant control and power on these institutions. Furthermore, drawing on Cooke (2001), it 
is important to take into consideration two 'infrastructural issues' that influence the innovation 
potential of a RIS. On the one hand, the regional financial competence, including both private 
and public finance; on the other hand, the regional competence in controlling or influencing 
investment in different physical and intangible infrastructures. From these two aspects 
identified by Cooke (2001) two main implications emerge: a general and a more specific one. 
13The former is related to the fact that a sufficient financial autonomy or competence is a 
precondition for the regional policy-maker to implement all the tools that are able to solve the 
RIS failures. In case this competence is limited, the regional government has to be supported by 
supra-regional levels of policy even to solve the failures that specifically affect the RIS. The 
second and more specific implication pertains to the relevance of competences concerning the 
control on investment in physical and knowledge infrastructures. It is evident that in case the 
regional policy-maker lacks these competences it would be difficult for him   to intervene 
autonomously   to   solve   failures   related   to   missing   components   and   to   problems   in 
infrastructural investment and provision. In sum, from what has emerged it is possible to state 
that   the   more   regions   are   lacking   the   adequate   financial   autonomy   and   institutional 
competences the more regional policy-makers need to be supported by upper levels of 
government in trying to solve the failures that affect the RISs.
4.3 A proposal for the classification of RISs
Taking stock from what has been just considered there emerges a picture in which the system-
failures approach, still providing a more complete perspective than market-failures framework, 
can offer just a relative guidance for the regional policy-maker. In particular the objectives of 
this latter cannot be directly derived from the system-failures framework, in fact they need to 
be tailored to the regional capacities in terms of knowledge base and institutional and financial 
autonomy. In this sense the appropriate reach of the regional policy-making depends on these 
two main aspects of the RIS. The more regional knowledge base is inadequate and the more 
regional financial autonomy and institutional competences are low, the more the failures that 
affect the RIS need to be tackled with the support of higher levels of government.
In this sense it is possible to propose a simple matrix in which four ideal types of RIS are 
classified according to the aspects that determine the extent to which regional policy-making 
need to be assisted by upper levels of government. 











At the two extremes there are the autonomous and the localist  RISs. With respect to the first 
one, as the knowledge base, in terms of competences available and variety, is appropriate and 
the institutional and financial autonomy is high, the regional level of policy-making has not to 
be assisted by higher levels of governments in solving possible system failures. By contrast the 
14localist RIS is characterised by an inappropriate knowledge base that need to be integrated with 
external relations. With this respect supra-regional levels of policy need to support the regional 
policy-maker as they are in better position to coordinate this type of intervention. Furthermore, 
the support of higher levels of policy is required also because of the lack of adequate regional 
financial and institutional competences. Between these two extremes there are centralised and 
in inward-looking RISs. In the former institutional and financial competences that are 
necessary to solve regional system failures are retained by supra-regional level of government; 
in the latter, as the regional knowledge base is inappropriate, there should be some sort of 
coordination, from higher levels of government, aimed at opening-up the RIS to external 
sources of knowledge. 
 5. Conclusions and remarks
After a brief introduction of the evolutionary and system perspectives, the paper, by reviewing 
the relevant literature, has tried to provide a clear-cut classification of possible failures that 
might affect systems of innovation. Two main macro-categories and a list of six possible 
failures have been identified. Among the failures that pertain to the creation of knowledge and 
the evolutionary process of innovation two specific types of failures have been identified. On 
the one hand those related to problems in learning processes and accumulation of capabilities 
and, on the other hand, those generated by unbalanced trade-offs between exploration and 
exploitation and between variety and selection. With respect to the failures that affect the 
structure and the configuration of the system as a whole the first section of the paper has helped 
to   identify   failures   due   to:   weak   institutional   performances,   missing   or   inappropriate 
components, missing or inappropriate connections and problems in infrastructural provision 
and investment. 
While the contributions analysed in the first section are generally not focused on the regional 
level, the second section has reviewed the works investigating the objectives of the regional 
innovation policy according to the evolutionary and system perspectives. In particular it has 
been stressed that the regional innovation policy should be mainly targeted to avoid lock-ins 
that may be aggravated by patterns of localised path-dependency, enhance connectivity and 
interactions and promote well-performing institutional arrangements. 
The last section of the paper addressed a more specific issue. In particular the aim has been to 
analyse whether and how the system failures framework can guide the regional level of policy-
making. The main conclusion is that the framework provide only a relative guidance. This 
means that the regional policy-maker needs to tailor the intervention not just to the specificities 
and needs of the RIS but also to the resources and assets that lie within the regional borders. 
15Indeed the reach of the regional level of intervention is limited, on the one hand, by the 
regional financial autonomy and the institutional competences and, on the other hand, by the 
knowledge base of the RIS. This means that the more the RIS is lacking in terms of financial 
and institutional autonomy, the more the regional level of policy-making need to be supported 
by higher levels of government in order to solve the failures that affect the RIS. Similarly, the 
more the regional knowledge base is inappropriate, the more the regional policy-maker needs to 
be assisted by higher levels of government, which are in a better position to support the RIS to 
acquire new sources of knowledge through external interactions. At the very end of the paper a 
proposal to classify the RISs according to the aspects that determine the reach of the regional 
level of policy-making has been proposed. This is nothing other than a starting point for future 
researches. In particular, looking at real RISs, it could be interesting to see whether the regional 
level of policy is supported by higher levels of government in case of limited financial and 
institutional autonomy and inappropriate knowledge base and whether this multi-level policy 
intervention helps to solve or mitigate the failures that affect the RIS.
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19Table 1. Main classifications of system failures
Author(s) Failures pertaining to: Arguments:
Smith (2000)
Infrastructural investment and provision of infrastruc-
tures (physical and intangible)
Relevance of infrastructures (physical 
and intangible) for systems of innova-
tion. Specific problems: large scale, in-
divisibilities, long time horizons, un-
likely to produce adequate returns 
within ROI investment appraisal tech-
niques.
Transition process
As firms tend to concentrate on exist-
ing competences and skills, they have 
problems in shifting to other technolo-
gical paradigms.
Lock-in
As firms are not able to switch away 
from existing knowledge, so industries 
and systems, due to network externalit-
ies and embeddedness of the techno-
logies in the socio-economic environ-
ment, can be locked-in into an inferior 
technological paradigm.
Institutions (formal and informal)
As institutions (both formal and inform-
al) shape innovation and economic 
performance, weak institutional ar-
rangements can hamper the innovative 
performance of the system.  
Metcalfe (2005) Missing or inappropriate components Policy has to set the framework condi-
tions in which innovation systems can 
better self-organize themselves and 
enhance innovation opportunities and 
capabilities. As systems are defined by 
components interacting within bound-
aries, policy needs to address failures 
due to missing components, missing 
connections, and misplaced boundar-
ies. 
Missing or inappropriate connections
Misplaced boundaries
Woolthius et al. 
(2005)
Infrastructures (communication, energy and science& 
technology infrastructures)
Infrastructures, both physical and in-
tangible, enable everyday operations 
and support long-term development; 
however they are characterized by in-
divisibilities, large scale and long time 
horizons investment.
Institutions (hard and soft)
The institutional context is a defining 
and structuring element of the system. 
Both “hard” (e.g. formal institutional 
mechanisms) and “soft”(e.g. social 
norms and values, culture) institutions 
shape the innovation process.
20Interactions (too strong and too weak)
Too strong connections (due to myopia 
and internal orientation, lack of weak 
ties, dependence on dominant part-
ners) may limit the renewal capacity of 
the system. Weak interactions may lim-
it interactive learning processes, a 
shared vision of future developments 
and the coordination in research ef-
forts.
Capabilities
Firms need capabilities, flexibility, 




Lack of high-technological opportunity conditions
This failure affects the rate of innova-
tion, the R&D of established firms and 
the entry of new innovators in industry.
Learning process and accumulation of capabilities
Learning and capabilities are crucial for 
innovation and technology diffusion. 
Problems may be due to lack of a suffi-
cient level of R&D, human capital or 
technical and market knowledge.
Competences traps and lock-ins due to unbalanced 
trade-offs between 1)exploration and exploitation 
2)variety and selection
1) Firms, driven by their success, tend 
to exploit their existing competences 
rather than explore new alternatives  2) 
In case in which tough selection is as-
sociated to low variety the introduction 
of new behaviours, competences and 
innovations is limited. This hamper trial 
and error processes and in turn may 
lead to lock-in positions into inferior 
technologies.
Unbalanced trade-off between protection and diffusion 
of knowledge (IPR regime)
A very tigh appropriability regime in-
creases the incentive to innovate in the 
short run but reduces the exploration of 
alternatives, the pursue of diverse and 
distributed competencies in the in-
dustry
System failures
Key element is missing or has limited 
competences/absorptive capacities
Virtuous cycles related to dynamic 
complementarities cannot take place. 
Agents are trapped into cycles of low 
interaction and learning.
Connections among heterogeneous actors and com-
plementary activities are not present
Interactions are at the basis of the sys-
tem functioning and determine the 
overall level of exploration and exploit-
ation.
Changing existing systems and emergence of new 
ones
New systems fail to emerge and devel-
op or there are mismatches or mis-
alignements among actors within an 
established system which is undergo-
ing transformation.
21